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OBJECTIVES WERE TO DETERMINE — ( 1 ) THE MECHANICAL 
COMPETENCIES AND UNDERSTANDINGS NEEDED BY EMPLOYEES IN TWO 
OFF-FARM AGRICULTURAL OCCUPATIONS, AND ( 2 ) THE DIFFERENCES 
BETWEEN COMPETENCIES NEEDED BY THESE EMPLOYEES AND SUCCESSFUL 
FARMERS. DAVID TUGEND^S SURVEY INSTRUMENT WAS THE BASIS FOR 
AN INSTRUMENT USED TO INTERVIEW RANDOM SAMPLES OF S5 
BUSINESSES SELECTED FROM EACH OF THE TWO AGRICULTURAL 
OCCUPATIONAL GROUPS IN FIVE MARYLAND COUNTIES (99 FARM 
SUPPLIES and equipment BUSINESSES AND 66 FARM SALES AND 
SERVICE BUSINESSES) . EMPLOYERS WERE ASKED TO EVALUATE THE 
NEED FOR 104 MECHANICAL COMPETENCIES BY SALES, SKILLED, AND 
SEMISKILLED EMPLOYEES. OF THE 72 COMPETENCIES NEEDED, 34 WERE 
IN FARM POWER AND MACHINERY, AND 30 WERE IN FARM SHOP WORK. 
RECOMMENDATIONS BASED ON THIS STUDY WERE— (1) PUPILS WHO 
INTEND TO ENTER FARM MACHINERY SALES AND SERVICE BUSINESSES 
SHOULD BE GIVEN EXTENSIVE TRAINING IN FARM POWER AND 
MACHINERY AND FARM SHOP WORK, ESPECIALLY IN THE AREAS OF 
WELDING AND METAL WDRK, (2) FARM SHOP PROGRAMS FOR TRAINING 
PUPILS SHOULD BE DESIGNED TO TRAIN FOR AN OCCUPATIONAL GROUP 
RATHER THAN A LEVEL OF EMPLOYMENT, AND (3) PUPILS PLANNING TO 
ENTER FARMING OR FARM MACHINERY SALES AND SERVICE BUSINESSES 
SHOULD RECEIVE MECHANICAL TRAINING IN THE SAME CLASSES. THE 
119 SKILLS OR COMPETENCIES IDENTIFIED FOR THIS STUDY WERE 
RANKED and COMPARED WITH NEEDS IDENTIFIED IN A 1963 STUDY OF 
SUCCESSFUL FARMERS IN MARYLAND. (PS) 
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FOREWORD 



In this study, the author was concei*ned essentially with a problem 
facing teachers of vocational agriculture, particvdarly those in one-teacher 
departments, who are attempting to introduce preparation for off-farm 
agricultural occupations into their programs and at the same time continue 
instruction in production agriculture. Must students preparing for employ- 
ment in farm machinery sales and service, ard farm supplies and equipment 
businesses be tau^t mechanical skills that ai e greatly different from those 
tau^t students preparing for work in production agriculture? Are the 
mechanical skills required of these groups tlte same, and if not, are they 
sufficiently alike to permit teaching all students in a single mechanics class ? 

The sample studied was in five counties in Maryland. However, the 
businesses involved are probably similar in character to other farm 
machinery sales and service, and farm supplies and equipment businesses 
thmiighniit much of the rest of tiie country. It is not unlikely, then, that tixe 
findings of this will be applicable for the same problem in other areas of the 
United States. 

The table in this publication will not likely be of interest to the casual 
reader. However, teachers who are interested in solving the problem faced 
in this study for themselves should find the data in this table useful. 



V. R. Cardozier, Head 
Department of Agricultural and 
Extension Education 
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MEQIANICAL COMPETENaES NEEDED FOR EMPLOYMENT IN 
FARM MACfflNERY SALES AND SERVICE AND 
FARM SUPPUES AND EQUIPMENT BUSINESSES 



Gene A. Gentry* 



Prior to the passage of Public Law 88-210 in 1963, teachers of 
vocational agriculture were limited by law to training students to mak- a 

I 

beginning and advance in farming. Public Law 88-210 changed this tr permit 
training for gainful employment in agricultural occupations other than farming. 

It became apparent that if instruction was to extend effectively into 
new occupational areas, it was necessary to determine what changes needed 
to be made in course offerings. Many states conducted studies to determine 
employment opportunities while others investigated such broad areas as 
leadership, crops, and livestock. This study was conducted to determine the 
mechanical competencies (skills) needed by employees in two off-farm 
agricultural occupations, with a view toward providing i*' basis for modifying 
some of the mechanical training offered in agricultural departments in some 
high schools. 

Objectives . The objectives of the study were? 

1. To determine the mechanical competencies and understandings 
needed for employment in farm machinery sales and service, and farm supplies 
and equipment businesses. 

2. To determine diffe'.ences between competencies needed by successful 
farmers and comp ^tencies needed by employees in farm machinery sales and 
service occupations, and farm supplies and equipment occupations. 



*Teadier of Vocational Agriculture, Palouse Hi^ School, Palouse, Washington; 
formerly graduate assistant. Department of Agricultural and Extension Education, 
University of Maryland. 







3. To compare the mechanical competencies needed by employees 

in farm machinery sales and service with the mechanical competencies needed 
by employees fn farm supplies and equipment businesses, 

4. To determine the importance of the mechanical competencies 
required by each skill level — sales, skilled, and semi-skUled ~ in farm 
machinery sales and service and farm supplies and equipment occupations. 

5. To determine the differences between competencies needed by sales, 
skilled, and semi-skilled levels of employment in farm machinery sales and 
service, and farm supplies and equipment businesses. 

Procedure . Selected employers in two off-farm agricultural 
occupational groups were interviewed. The two groups were farm machinery 
sales and service, and farm supplies and equipment. Farm machinery sales 
and service businesses were those businesses which sold farm machinery end 
tractors and which did approximately one-half or more of their business with 
farmers. Farm supplies and equipment businesses conducted one-half or 
more of their business with farmers and sold such materials as feed, seed, 
fertilizer, dairy equipment, hardware, and other farm siq)plies. 

Sample . Businesses in the two agricultural groups were identified 
from the yellow pages of the telephone directory covering five counties in 
Marylanvj. Prince Georges, Montgomery, Anne Arundel, Howard, and 
Baltimore. There were 99 farm supplies and equipment businesses and 66 farm 
sales and service businesses. The five counties, located in the Piedmont 
Plateau and Southern regions of Maryland, were selected because they 
contained considerable production agriculture yet were being influenced by 
the population expansion whidi is turning farm land to other uses and prevent- 
ing many youths from returning to the farm. Many of these students, if they 
remain in agriculture, will of necessity have to enter some of the businesses 
under consideration. 
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Random samples of 25 businesses were selected from each of the 
two agricultural occupational groups. A total of 54 employers was interviewed, 
four of which were eliminabd because of the nature of the business. 

Instrument for Collecting Data . The survey instrument was derived 
from one by Tugend. ^ Tugend^s instrument was selected to provide the base 
because it had been used on a Maryland farm population and contained 
mechanical competencies used by Maryland farmers. Since the study was 
intended to determine in what respects changes should be made in the existing 
vocational agriculture program in order to provide mechanical training for 
those preparing for non~farm agricultural occupations, a base consisting of 
offering" for those preparing for farming seemed to be appropriate. Com- 
petencies were deleted which appeared to be of little use in off-farm agricultural 
occupat'ons in Maryland and other comp'ii.encies added which appeared useful. 

The instrument was pre-tested on six employers in the two occupational 
groups. These employers were not included in the samples. After each pre- 
test interview the instrument was further refined. Early in the collection of 
data three additional competencies were added because several employers 
mentioned employee need of these competencies. The findings of Tugend’ s 
study were assumed to be a basis of validation for mechanical competencies 
needed by farmers. 

Quantification of Ratings . Employers were asked to evaluate the need 
of 104 mechanical competencies by sales, skilled, and semi-skilled employees. 
The classifications of need were: very desirable, helpful, and of little use. 

^David M. Tugend, "Comparative Study of Selected Farm Mechanical 
Skills Performed by Successful Maryland Farm Operators and Farm 
Mechanical Skills Tau^t in Vocational Agriculture in Certain Maryland High 
Schools" (unpublished Master’s thesis. University of Maryland, College Park, 
1964). 
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A value of two was assigned to a rating of very desirable, one to a rating of 
helpful, and zero to a rating of little use. Using the assigned values, mean 
scores were calculated for each competency. Competencies which received 
mean scores of 1. 5 or above were considered very desirable, 0. 50 to 1. 49 
as helpful, and 0. 00 to v. 49 as of little use. Only competencies receiving 
mean scores above 0. 50 were considered as needed by employees in off-farm 
agricultural occupations. 

Competencies were ranked according to the mean score received. The 
hipest mean score for eadti business or level of employment received a 
rankinr of 1. 00. Other competencies received subsequent ranks with equal 
mean scores receiving rankings of equal value. 



Seventy-two of the 104 competencies used in this study were needed by 
employees in farm machinery sales and service. Need was defined as a 
rating of very desirable or helpful. Thirty- four of these competencies were 
in farm power and machinery and 30 were in farm shop work. 

Farm power and machinery competencies needed by employees in 
farm sales and service occupations were; 

- flush cooling system - service air cleaner 



Findings and Conclusions 



with a commercial 
radiator cleaner 



clean and reg^ spark plugs 
replace points 
service the diesel fuel 
injection filter 
adjust valve tappets 
adjust tractor brakes 
replace head gasket 
lubricate tractor 
overhaul a small engine 



- adjust tractor carburetors 



service the fuel 
injection system 
adjust engine timing 
adjust clutch pedal 
clearance 

clean oil pump screen 
adjust a carburetor on 
a small internal com- 
bustion engine 
basic hydraulics 
repair tires on farm 
machinery 



- service transmission 
and final drive 
“ order parts by use of 
manual code number 



- trouble shoot 
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- replace bearings 

- repair and sharpen a 
field mower knife 

- hitch plows for ver- 
tical and horizontal 
correctness 

- adjust combine for 
harvesting losses 

- adjust baler for proper 
operation 

- care of machinery 

Farm shop skills needed 

service occupations were: 



- paint machinery with a 
power sprayer 

- register the knife of 
a field mower 

- calibrate a grain drill 

- calibrate a field 
sprayer 

- adjust combine for 
proper running speed 

- assemble machinery 

machinery sales and 



by employees in farm 



- sharpen a twist bit 

- operate a power grinder 

- dress grinder viieels 

- select grinder wheels 
for the job 

- cut threads on steel rod 

- rivet sheet metal 

- tin soldering iron 

- sharpen forage cutter 
knives on harvesting 
machines 

- prepare metals for 

electrical arc welding 

- cut metal with the arc 
welder 

- use the carbon arc torch 
for welding 

- braze cast irons with 
oxyacetylene welder 

- hard surface with 
oxyacetylene welder 

- weld with a heli-arc 
welder 

- cut glass to a desired 
shape 



- fit handles in hand tools 

- wear protective glasses 
while grinding 

- use a portable electric 

drill for drilling holes 
in steel 

- cut metal with a hacksaw 

- sweat a patch with solder 

- shape and bend hot metal 

- temper a chisel 

- operate a lathe 

- select proper rods for 
the type of metal to be 
welded 

- make a lap, butt or 

comer weld on iron or 
steel 

- operate an oxyacetylene 

cutting torch 

- build up worn parts 

- weld pipe 

- thread galvanized iron 
pipe 

- assemble pipe 



Other competencies needed by employees in farm machinery sales 
and service were: 



- care of tools 

- operate hammer mill and 
mix feeds 



- design and maintain an 
efficient tool storage 












- repair a damaged - replace and putty a 

appliance cord Tvindow pane 

- determine purpose and - make a common electrical 

select wire size splice 

- make a connection to a 
lighting fixture 

Twelve of the 104 competencies were needed by employees in farni 
supplies and equipment occupations. Each of the twelve competencies was 
rated helpful. They were: 



- care of tools 

- care of machinery 

- apply paint after using 
a primer 

- repair a damaged 

appliance cord 

- lubricate tractor 

- make a common electrical 

splice 

- assemble pipe 



- operate a hammer mill 

and mix feeds 

- replace and putty a 
window pane 

- use wood preservatives 

on outdoor buildings 

- cut glass tc a desired 
shape 

- repair tires on farm 
machinery 



The table on the iollowing pages shows relative rankings of competencies 

for each level of employment in both farm machinery sales and service, and 

farm supplies and equipment businesses and for successful farmers. Rank- 

2 

ings for successful farmers were taken from Tugend's study. 

Competencies with a rank between 1 and 29 in column (2), between 1 



and 84 in column (3), and between 1 and 65 in column (4) received a mean 
rating of helpful or very desirable. In column (5) helpful or very desirable 
ratings received a rank between 1 and 4, in column (6) between 1 and 73, and 
in column (7) between 1 and 16. Rankings below those indicated for each level 
were "of little use". 



Recommendations . Recommendations based on the conclusions of this 
study are: 

1. That a pupil who intends to enter farm machinery sales and service 
businesses be given extensive training in farm power and machinery and farm 












shop work, especially in the areas of welding and metal work. 

2. That, insofar as possible, farm shop programs be tailored to 
include competencies needed by pupils who are contemplating employment in 
a given agricultural occupational group. 

3. That a farm shop program for training pupils to enter off-farm 
agricultural occupations be designed to train for an occupational group 
rather than a level of employment. 

4. That emphasis be given to care of tools and care of machinery in 
the farm mechanics instructional program. 

5. That pupils planning to enter farming and those planning to enter 
farm machinery sales and service businesses receive mechanical training in 
the same classes. 



For additional information about this study, the full report may be 
obtained through inter-library loan from the University of Maryland library: 

Gentry, Gene A. "Mechanical Competencies Needed for Emplo 3 nnent 
in Farm Machinery Sales and Service and Farm Supplies and 
Equipment Businesses in Five Maryland Counties, " M. S. Thesis, 
University of Maryland, 1966. 
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RANK OF AGRICULTURAL MECHANICAL SKILU3 AND COMPETENCIES NEEDED BY SALES, SKILLED, AND SEMI-SKILLED WORKERS IN FARM MACHINERY SALES AND SERVICE 
OCCUPATIONS AND IN FARM SUPPLIES AND EQUIPMENT BUSINESSES IN FIVE MARYLAND COUNTIES, 1?65, COMPARED WITH 

RANK OF NEED BY SUCCESSFUL FARMERS IN MARYLAND, 1963 



J.'S 

.» 3 



•S 

c/3 



'8 



CO 




I 

a 

•J 

u 

O 

a 



SooSSSS is 



fO CO 



o N CO CO O 

M M »-» 



epooQoeooe 
lO C lO lO o o o lio o 



O O CO ^ 
CO CO 



QD O 0> O 

'r» an CO t 



p ipeeeoepppe 

O I C O O iO C 



N ^ CO 

CO *N 



C -• e O O M CO 
»* M CO CO 



ssissss 



0> CO N lO 



0> O 0> 



lO N 9) 

GO CO ^ 



Wf wf 

lO 0> lO 10 



CO CO 
CO lO 



§s§ssi§gs;? 



I 

I . 

I CO CO M CO CO 
I ’f CO 



lO N CO CO 
o> on CO ^ O' 



1 ^ 



I 






o o o 

LO o o 



o © o 

O lO o 



© © © © o 
lo lo I': o © 



s s § 



© © 

O lo 



N 0> © © CO © CO 

O' to vH PI ^ lO 



©©P1P1©P1P1COO'© 

0»0*N © 



© © © © 
10 © 10 © 



ss 



© © e © © 

o lO lO 10 



© © © 
© CO © 



PI © o 
^ 



e © 



SgSSSgS iSSSSS 



oc © © 

PI © vH 



I 
I 
I 

© O O I 

© pH ^ I 



© © s s s s 



C^PI©«^*HpH© 
'H ^ PI © © © 



© ^ 

p- © 



s ; ssss 



© © 
© © 



© © © 
© © © 



© © ^ © 
© ^ o vH 






© © 

© © 



s s s s s s s 



© © © © 

© © © p 



pH © © 
© © © 



SSSS 8 S 8 SSS 8 

5 ® 



© ^ © 
© © © © 



© © © © 
© © 



8 18888888888 

• I •••••••••• 

p- i ©©©©©(^©©t^O) 

vH I00©©©©0 pH^ 



8888888 188888888888 I !8 18888888888 



8S8S^S 



? ©©©©©OvH©©C, 
pH © © © ^ iH © 



© 

© 



©©^©OvH©^0© 

©©pH©©vH©©©© 



OlOAoO©©© 



oo©Qoeooooopo 

©©OUO©UO' 0 ©lOOOOO 



oooooooooe 

O O O O lO lO o o © © 



*H©©^©©©©© 00 ©©©iOiO(«t^© 0 ©©©^©©© 

pHpHpHpHpHpHpHpHpHpH©©©^*©©©© 



© © o "’ © © 

© © © CO © © 




ll!L 

s:£S.3» 



•p « 5 

K © 



©©^©©P-©© 0 ^©©^©©P-®© 0 ^©©^©©P»®© 0«^'^1 © 
P '4 ^pHm^^^^^^©©© ©©©©©©©©©©© 



8 













y ^ rnm m m 













(0 

ii « 
*0. t 

s ^ 

tt Q» 

C< §• 

*- E 

■" (A 

•a tt 

l| 

2| 

Ss 

■o i 
83 

C 9 

0) S' 

I 1 

E 

u 






• 9 ) 9 ) O) o 10 1^ o to e>i GO CO o to n c>i or 
I COCOcOCD^9JQOCDCOQOtOQC-t9)»'^OQD 



I r^ M* CO !>•* ri o to C‘i ri m* 
ias«otooi-.cD*<‘ 9 ) - ce 



"I *5 *5 

♦ ■> 1^ lO 



?o r o 

f' >/ 



j SSoSoSSSSSSSo§§oo 

I C0 9J9Jc09Jot)COCOO«H^QOrOQ09J^«H 

I ^vHvH^pH9)CD^Q09)iO9)t^9)'HO9) 



iSSSSS 

I I 

lCO9JCONiHaJCOW9J»H0D l«t(MQOC09) 
i( 0 vHceo 9 )'H«tO'HO 9 )t <et^*H 



I OOOQOQQO 
t 10 lO to A to to A o 

I o o o ri o CD o CO* 
I r*r*r-^t^»HOio 



S QOOOOOOQ t 
lO O to O O to lO to I 

O* N* O O 9J O O O O I 
O^COt^ COt^t^t^ I 



oooooooo 
to to tO to o to o to 



OOONOOCOC 

Ot^t^^COt^Nt^ 



oeo iQCPoc 
O to o to to to to to 

^OO t CDPPOM 
CO I S S 



% 



3 

I 

a 





Q) 

m 



•8 

s 



6 S 

0) 7i 

S (A 



I 






! ® 
! ® 
t 
t 



S OOOppppOOP 
OOOAiOiOtOtOOtO 



S p o p o 
lO O to “ 

eoppco»HpHpeocDt'OOOOp'-^to 
Ntjou)r«PcD^r* ^oooot 0 9 )p 



S pooppppop Ip 

OOOtOAlOAoA I to 



o o 
o o 



s 



p m to 
n to p 



^p^ppp^to 

pppr«pr«pp 



S 2 58 

® ^ CO 



t SSSSSSSSSSSStStSotSS i StSoStStSSSSSi^ 

I aot^^'tJaopooc4Coaoocopt>coot^ I aot-ptoiootocooooto 

teoNCOr«eoP t*p ppPp^fAP t Ntopppt^pt^pp 



I 00 e M* 
t w 



I poooppppppppppoop I ppppooppopp 
t tOOOOOtOiOOtOOPOtOOOOtO I toiooooootootoo 

I D100^9}OtoVpQOppP^Oep I tON9JpOp-ip^P*f 

tpppcopp^r«^ p^pr«p^p iNPP^Ppptocotor* 



! SISSIES 

I vH p p to P 
t N ^ *H 




e> o o p p p p 
p o o ^ to to to 



o o o o o o 

o o o o o o 



o o o 
o o o 



S S t^ 



o o o o o 

to o o o o 






OOP 

to O to 



!?w 



P M M Cl 
p 



^ p p p 

c* 



a> m ^ 

c- r- ® 



d ^ ^ ^ p 
p p p p p 



t* p p 
p p p 



ppppppppppp 

ppppppppppp 



>» 

I 

I 

o 

u 

u 

o 








to >» 

g| S-s 

ih* 

ipi 

ISll 
l?5| 

y O 

^ i oi 

^ g 

u D ca £ 



8 

e ^ 

S “ 

Sf&is 



a 



f 2 

Vi *6 

'8 5'* 
B h S 

irf B O 

3 o o 

i-l 

i|l 

u iS u 



S 3 
■3 8 

U u 

•H i? 



“ t 
rc g 

2 i* S 

S'S ^ 

I S E 



s '*“ 'a 

S'*® 

S 2 

(Sl<3 



8 

a 

<A 

B ‘ft 

•§ S 

u ^ 

£ c 

3 « 8 

•sill 

2| S g 

o«5h 



0 '*<M«^tOp|^P PO'^MP^ 

tN.|N.|N.|N.t^t^t^hot^h«PPPPP 



topr^ppO'^Mp^topr^ppO'^Mp’tio 

PPPPPPPPPPPPPPPOOOOOO 



10 



o 













t**fli»5»,»i^«» •»•»»(.. , /V 'i 







I 

g 

a 

a 

< 

H 



1^ 
Bat. 
cX 



09 



•8 



a 

CO 



00 

® -r 

lO 



3 



a2- 

033 :. 

cXi 



•8 



00 




>» 

u 

c 

& 

a 

o 

u 

»4 

o 

a 



o o 
o o 



S o o o o e 
^ 10 o o in 



000 
o in in 



Si 

b»^oocjcoininincococsitocJco 
ojoccx)cnm^^iommt^ oj 



ooeooooo 

00000000 



S o S 



000 

000 



eoaovHeoeoinmineoo^Di 

t^t»O>t^t^Q0a0Q0^»Hi/3cO 



m 

O) 



OOP C' 0000000000 
inoincininmininininoino 



o o N c 

O CO 



ooooooocooo 

0)0)0)0)b*b*t^e^fHc^ 



000000000 

mooooomoo 



s s 



000 
o in o 



CO CO t- 

in ^ -oi 



»H t^ 



OOpCOOJ*^OJ»Hr^N 

pc^t*inoc*in(ooo 



s§^ 



o S 

i 



SSSoSSoS 



o 

o 



Naoaopc<*coinoeo _ 

mppp^iAinc^coob 



o 



S o p o e 
o in o in 



o o o o o 
000000 



ss 



oeopaooooooo^o^ 

PCI v-^POOOOOOP*-^ 




!|1 
'£|lill 

0) n a 09 f 0) 
OT i < < w H 



1 s 

•s S 

i O' 

1 1 ? 
= 1 

h 
V 

g. B 

t 6 

■• rt -o 

«. 8.5 « ■« I 

I - a -511 = 
111 i &| 

« ^ ^ < o fl 



U 

0) 

•o 

I 



0) 

JQ 



5 

6 



pt*oopo«~tc]eo^ppt*aop 

0000 ^^^^ HpHpHpHpHpH 



ctf 

o 

;> 



*6 

8 

H 



i; 



-3 

O 

fe 

< 



•§ 

09 

•D 



2 ! 

I 3 

^ n. 

Q> ^ 

X3 0) 

O 

bfi ® 

6 bfi 

« 5 

c« a 

Ctf 



g 

CJ 

d 

0) 



o 

*& 

B 

0) 

IM 

o 

09 

w*4 

g 

0} 



- -g 



0) 

09 



m 

p 



•o 

0) 

s 

09 



O 

o 



"O' 

00 



09 

0) 

7J 

09 



O 

o 

a! 

CO 

C! 

« 

»4 

0) 



CO 

0) 

O 

c 

s 

K 

B 

o 

u 



•o 

0) 



i ^ 



d 
o 
o 



o 

o 



£ 

•8 



s 

n 



o 

o 



CO 

c- 



09 

0) 

•a 

09 



O 

o 

Tj? 

s 

5 

»4 

0) 



'it -I; 

JS JS 



5 5 

'$ 



09 

0) 

•*4 

0 
d 

& 

1 

u 



11 



O 

ERIC 



